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PHILADELPHIA BISTRICT. CORPS OF ENGINSIRS

. 

- 
I CUSTOI4 HOUSE_20 a CHESTNUT STREETSc.

. OEPARTMENr ~~~ THE ARMY

PHILADELPHIA . PENNSYLVANIA IGlOO

M*fl$-D

? JLJI11979
Ho.orabl. Nresdas T. 3yrne
Govati,or of N ,  isrs.y
Tramtea NJ 08621

Dear Govermor Rytns :

Imclossd is the Ph... I Ia.p ctioa Report for Skyline Lab. ~~~ ~o. 1 in
P ssaic Cosaty, Nov Jersey ubich baa been prepared sader astborisatios of
the I laspectios Act, Public La~ 92- 367. A brief ssssss~~~t of
the d ’ s condition is given in the frost .f th. report .

laud en viasal ia.pectios • available r cords , calculatioss ud p t
operational psrfor c., SkylL.e Lmka Dos No. 1, • high ~uayd potential
.trectare , is j.dgsd to be in fair overall cesdition. LnJ~~sL, the
epillwsy is csmstdar d .eriauly iaad.qnete cisc. 16 percent of the
Pv.b.bl. ~~~~4 Plied (PW) yeah overtop th. dos. The .eriassly
ia..~sato spilivey is usu.nd am ai&n, ..n amaxgamsy conditias,
ostil u detailed studies pr.sa otb.rvise or corrective autaram
ore c~~~1ot.d . The clautficmias of ‘~SAfl epplied to a dam beeau.

4 if a .srieusly iasdsqu.t. spilimsy is ame s t  to I.dlest. the au
d~~ es of ~~~ aa.cy am vesl.d be amesciated vith IMI*PS slamsificetien
epplind tsr a etrasteral dsftdossy. It Es.. ~~~~~~ , h-._...~u, thee

• bessi am — initial screaming , osd prs1i~~aery a~~~.tm1a, these
appears to be a seri. deficLauy in apillony capacity — thee if
a aaeau sees. . to .reer, .,est.ppiag 4 f~4 ~~~ if the dos ,sald
tabs place, sigaificamtly increasing the basard t.. lass of life devestream
tram the dam T. tears ud.qaacy .f the structure the f.lloslag
actks. , a m .  ~~~~~~~~~ are recr i..lsd:

a. The s,i1~~sy ’s adequacy shssld be d.t.ru*asd by a jesu S led pea-
t ssiessl c l t t ..ssgsd by ami~~ re ssphi.ti.etsd ithed.,
pr.sedaree, ud .tudlas vftbis sin eath. Sr.. the dat. of appeasi ii
this report. My raudial aumes eteecery to incurs the edeqng,y .1
the spillusy d to pr.,a~t ~~~ t.ppiag ~~.u14 be initiated vithim ae1~~âr.
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NAP~~-D
Hssorabi.s Bresd T. Byrne

year 1,80. In the Interia , a detailed rgescy operaties pbs d vers-
ing syst , should be pr ptly developed. Also, duriug periods of ~~~ usi1y
heavy precipitatiss, around-the-clock surv.tilosc. should be provided.

b. Within six essths tram the date of approval of this report ,
engineering studies ~~ analyse. should he p.rform.d to deteretas tb.
dos’s ~~~~~~~~ d fousdatios condition ud structural stability. This
should includ, test borings to determine material properties relative to
stability ud seepage and installation of piesousters to facilitate seep-
age studies. Any ram.di al usasure found necessary should be initiated
within calsndar year 1980.

c. The following raudial actions should be coeplst.d within three
month. from the date of approval of this report :

(1) Lii brush and ameli tress should be r ovsd fries the
~~~an1’~snt.

(2) The bohn at the right dowustrea toe of the .pilinsy should
be repaired .

j (3) Repair the crack~~ and spall.d concrete spillusy wing veil..

(4) Repair eroded areas of the .ab—~~~~t adj.cest to the
epilivsy vine veils.

d • Within six mouths fro. the date of approval of this report, the
foii~ ring actioss should be tab~~: .

(1) The ssteicity at the Es site ud its effect en the stability
of the dos shsald be investigated.

• (2) The dos should be surveyed to cost ira its as—built g:~~~try.

e. A prOgram of -.l taspectiss. of the Es should be initiated
by the ~~~~e, uttlisiag the st dard visual checklist ii this report.
Ytely osrr.ctive acties should be r~~~e am ssc...ery. A p.rs~~~~trecord should be kept of all siat ost~ ud operating ev ts .5 the dos
and reservoir .
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RAPD—D
Honorable lr.ud ~u T. Byra s

A espy .f the report is being fursisbed to I~~. Dirk C. Isfea , N
Jersey Dspartmsst of nviuutal Protection, the designated Stat.
office csstact for this pregros. Within five days of the date of this
letter , a cap, will al•o be eat to Congresaea Robert A. Roe of
the Eighth District. Under the prevision of the Ireedam of
Imforastios Act , the inspection report viii be subject to r~1~ue
by thi. office , apes request, five days after the dat. of this
better .

AEdtttøsal copies of this report asy be obta4s.d fro. the Rational
Techeical Information Services (NTIS) , Springfield , Virginia 22i61
at a reasonable cost . Pleas. allow four to six weeks from tb. date of
this latter for NTIS to hays copies of the report available.

An taportant aspect of the Dos Saf ety Program will be the impbssntatics
of the race Ldatioss made as a result of the inspection. We accordingly
request that ve be advised of proposed acttoss taken by the Stats to
iepbaua t our rsco s.1.ticss.

Sincerely,

1 lad ~3AKU C. TON
As stated Colossi, Corp. of Engine ers

District Engineer

Copies furnished:
Dirt C. lsfa , P.R . , Deputy Director
Division 5 Wet.r Resources
N. 1. Dept. .1 Enviro antal Protection
P~ 0. kit O102P
Trestle, NJ 08825

Jibe O’Dsud , Acting ~~ief
~~ e .1 flied Plate g - t
Dlviaias if Vstsr Isaurces
N. J. Dept. .5 Reviri utal Pr.tecttos
P. 0. kit ONO2~
Trestss , NJ 08825
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SKYLINE LAKE DAM NO. 1 (NJ00203)

CORPS OF ENCINEF .RS ASSF .SSMENT OF GENERAL CONDITIONS

This dam was inspected on 1 and 20 December 1978 by Jenny—Leedshill
Engineers under contract to the State of New Jersey . The State ,
under agreement with the U. S. Army Engineer District , Philadelphia ,

$ had this inspection performed in accordance with the National Dam Inspection
Act , Public Law 92—367.

Skyline Lake Dam No. 1, a high hazard potential structure , is judged to
be in fair overall condition . However , the spilivay is considered seriously j
inadequate since 16 percent of the Probable Maximum Flood (PMF) would
overtop the dais. The seriously inadequate spillway is assessed as an
UNSAFE , non—emergency condition , until more detailed studies prove other—• wise or corrective measures are completed . The classification of UNSAFE
applied to a dam because of a seriously inadequate spiliway is not meant
to indicate the same degree of emergency as would be associated with an
UNSAFE classification applied for a structural deficiency . It does mean ,

• however, that based on an initial screening , and preliminary computations,
there appears to be a serious deficiency in spilivay capacity so that if
a severe storm were to occur , overtopping and failure of the dan would
take place , significantly increasing the hazard to loss of life downstream
from the dam. To insure adequacy of the structure , the follOwing actions ,
as a minimum , are recoomended:

a. The spiliway ’s adequacy should be determined by a qualified pro—
fessional consultan t engaged by the owner using more sophisticated methods ,
procedures , and studies within six months from the date of approval of
this report. Any remedial measures necessary to insure the adequacy of
the spiliway and to prevent overtopping should be initiated within calendar
year 1980. In the interim , a detailed emergency operation plan and warn—
ing system , should be promptly developed . Also , during periods of unusually
heavy precipita tion , around-the—clock surveillance should be provided .

b . Within six months from the date of approval of this report ,
• engineering studies and analyses should be performed to determine the

• dam ’s embankment and foundation condition and structural stability. This
should include test borings to determine material properties relative to
stability and seepage and installation of piezometers to facilitate seep-
age studies. Any remedial measure found necessary should be initiated
within calendar year 1980.

c. The following remedial actions should be completed within three
months from the date of approval of this report :

A
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(1) All brush and small trees should be removed from the
embankment .

• (2) The hole at the right downstream toe of the spillway should
be repaired.

(3) Repair the cracked and spalled concrete spiliway wing villa.

(4) Repair eroded areas of the embankment adjacent tø the
spilivay wing walls.

d. Within six months from the date of approval of this report , the
following actions should be taken :

(1) The seismicity at the darn site and it. effect on the stability
• of the dam should be investigated .

(2) The da. should be surveyed to confirm its as—built geometry .

a. A program of annual inspections of the dam should be initiated
by the owners, utilizing the standard visual checklist in this report .
Timely corrective action should be taken as necessary . A permanent
record should be kept of all maintenance and operating events of the dam
and reservoir.

~~~ ov~~~~~~~~~~~~~~~~~~~~~~~~~~
Colone l , Corps of Engineers
Distr c Engineer

DATE : ________________________
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DEPARTM ENT OF THE ARMY
‘1. PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

~ REPLY NI~~ER TO

!Lonora1,li~ 1.rcndau T .
Governor of Nov Jersey 1919
Trenton , ;-~J ~:~~2]

Dear Covernor Byrne

This is in refercnce to our ongoing National rrogrn~i for Inspe ction of
Non—Fede ral Dams wit~ t~e State of New Jersey . Skyline Lake Darn No. 1
(Federal I.D. No. NJ00203) , a high ha zard potential etruct~n’e has recently
been inspected . The dan is owned by the Skyline Lake Property ~ mers Associati
and is located c~’-~ Sher lia rd !~rook .ir~~roximately a half mile northeast of
the Eorough of Wana que--~;idv a1e i~ r~ s~~ i~ County.

Using Cotps of Engineers screening criteria, it has been determined that
the darn ’s spilivay is seriously inadequate since approximately 16 percent
of the Probable ~ a- inun Flood uoufl overtop the dam . The seriously
inadequate spillway is assessed a~ an IWSAFI , non—emergency condition ,
until more detailed studies prove otherwise , or corrective measures are
comp leted . The classification of fl~ SAFT applied to a dam because of a
seriously inadequate spiliway in not meant to indicate the same degree
of er ’ergency as would be associat ’d with an ITSAfl-: classification applied
for a structura l deficiency. It does mean , however, that based on an
initial screening and p reliminary computations , there appear s to be a

*. ioua deficiency in spiliway capacity so that if a severe storm were
to occur , overtopping and failure of the darn could take place, signif i—
cantly increasing the hazard potential to loss of life downstream from
the darn. As a result of this I~ SAFE detcrsiination, it is recoussanded
that the dam ’s owne r tak e the fol]oving measures within 30 days of the
date of this letter :

a. Engage the services of a qualified nrofessional consultant to
more accura tely determine the spiliway adequacy by using more detailed
and sophisticated hydrologic and hydraulic analyses , and to recomsend
any remedial measures required to prevent overtopping of the dam.
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NAPT~1-D
honorable ~rend au T. 1~yr~ic

b. In the interim , a detai led emergency operation plan and down—
stream warning system should be developed . Also , round--the—clock
surveillance should be provided durlnh period s of unusually heavy
precipitation.

A final report on this Phase I Inspection will be forwarded to you within
two months. -.

JA?WS G. TO! !
Colonel, Corps of Engineers
District r.ngineer

Cy Furn :
Dirk C. llofman, Actg Deputy Director
Divaion of tlater Resources
N. J. Dept of Environmental Protection
P. 0. Box CN029
Trenton , NJ 08625

John O’Dovd , Acting Chief
Bureau of Flood Plain ~anaCenent
Division of Water Resources
N. J. Dept of Environmental Protection
P. 0. Box cN029

• Trenton , 1-13 08625
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PHASE I INSPECTION REP(jRT

NATIONAL DAM SAFETY PROGRAM

N ame of Dam : Skyline Lake Dam No. 1
Federal I .D. No. NJ 00203
New Jersey I.D. No. 399

State Located: New Jersey
County Located: Passaic
Stream: Shephard Brook
Dates of Inspection ! December 1 and 20 , 1978

Brief Assessment of Genera]. Condition of Dam

The dam appears to be in fair overall condition
based on visual inspection.

The spil].way of Skyline Lake Dam No. 1 is capable
of passing approximately 15 percent of the Probable
Maximum Flood and is cons idered seriously inadequate.

There is evidence of erosion of the embankment
adjacent to the spiliway wingwalls exposing the steel
sheet pile core wall. In addition , there is cracking
and spalling of the concrete spi].].way and wingwalls.
The available engineering data are not sufficient to

quantitatively analyze the seepage and structural stabil-
ity of the dam .

• Recommendations and the urgency of their imp leznen-
tation are as

5
foU.ows :

1. More sophisticated and detailed hydrologic and
hydraulic analyses of the spil].way capacity should
be performed as soon as possible. From this, a
positive action program of corrective measures

— -U 
should be developed and implemented as necessary.

i
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2. Field and laboratory investigations should

be performed in the near future , including

installation of piezometers, to determine
physical properties of the embankment and
foundation materials. These data should be

• . evaluated by an experienced geotechnical engineer.

3. The dam should be surveyed in the near future
to confi rm its as-built geometry.

4. The hole at the right downstream toe of the

spiliway should be repaired soon.

5. A warning system to alert downstream inhabi-

tants in case of dam failure should be imple-

mented in the near future.

6. A program of inspections of the dam should be
initiated in the near future.

• 7. All brush and small trees should be removed
from the enibankments as soon as possible .

8. The seismicity at the dam site and its effect

on the stability of the dais should be investi-
gated in the near future.

Frank L. Panuzio , .E.
Project Engineer

Robe
Project Director

N.J. License No . 9878
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SKYLINE DAM #1

iew of dam looking downstream.
(Dec. 1, 1978)
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PREFACE

This report is prepared under guidance contained in the
Reco~~~nded Guidelines for Saf~~y Inspection of Dams , for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers , Washington,
D. C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con-
dition of the dais is based upon available data and visual
inspections. Detailed investigation, and analyses involving
top~graphic mapping, subsurface investigations , testing , and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the 5investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based. on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and constantly

changing internal and external conditions , and is evolution-
ary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only

through continued care and inspection can there be any chance
that unsafe conditions be detected .

Phase I inspections- are not intended to provide detailed
-

‘ 
hydrologic and hydraulic analyses. In accordance with the

established Guidelines, the Spiliway Test flood is based on
the estimated “Probable Maximum Flood” for the region (great—

-- eat reasonably possible storm runoff), or fractions thereof.
The test flood provides a measure of relative spillway capa-
city and serve s as an aide in determining the need for sore
detailed hydrologic and hydra ulic studies , considering the - S

size of the dam , its general condition and the downstream
damage potential .
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C.
PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

t
SKYLINE LAKE DAM NO. 1

Federal I.D. No. NJ 00203

New Jersey I.D. No. 399

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

The National Dam Inspection Act , Public Law 92-
367, 1972, provides for the National Inventory and
Inspection Program by the U. S. A rmy Corps of Engin-
eers. This report ~tas been prepared in accordance

with this authority, through contract between the
State of New Jersey and Jenny-Leedshill Engineers. The

State of New Jersey has also entered into an agreement
with the U. S. Army Engineer District, Philadelphia, to
have this work performed.

b. Purpose of Inspection

- • 
The purpose of this inspection was to evaluate the

• general structural integrity and hydraulic adequacy of
the dam, and to determine if the dam constitutes a

S hazard to human life or property . S

1.2 Description of Project

a. Description of Dam and Appurtenances
The dam is an earthfj l]. structure with a steel sheet

H I
1 
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pile core wall. The dam is 210 feet long, has a maximum
height of 16 feet and a crest width of approximately
8 feet. The slope of both the upstream and downstream

face is 2 horizontal on 1 vertical. Immediately upstream

of the reservoir is Skyline Lake Dam No. 2, a structure
built at the same time as Dam No. 1.

A core wall of steel sheet piling extends along

the center line of the dam crest, from the top of the
crest to approximately 8 to 10 feet beneath the base of
the dam.

The spillway structure is located near the center of
the dam. The weir is 50 feet long and there is 4 feet

of freeboard between the crest and top of the concrete spill-
way~walls. The spiliway has an Ogee weir and a masonry
apron.

A 20-inch diameter cast iron outlet pipe passes

beneath the dam about 20 feet to the left (east) of the

spillway. The control valve is housed in a reinforced

concrete well with a steel manhole cover located just
downstream of the center line of the dam.

b. Location

Skyline Lake Dam No. 1 is located in north central

New Jersey on Shephard Brook, approximately 1/2 mile
northeast of the Borough of Wanaque—Midvale, in Passaic

County, New Jersey . The vicinity map .is presented on

Plate 1.

c. Size Classification

The dam is 16 feet hi gh and the maximum storage capacity
of th.e reservoir is 150 acre-feet ; therefore , the size —

classification of the dais is small.

0 The criteria for size classification of dams are set
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forth in the Corps ’ Guidelines . A small size dam is one
in which the reservoir capacity is greater than or equal
to 50 acre—feet and less than 1000 acre feet , and/or the
maximum height is greater than or equal to 25 feet and
less than 40 feet.

d. Hazard Classification

A road and playground are immediately downstream
from the dam , and several houses and roads in
the Borough of Wanaque-Midvale (population 8 ,500) are
in the dcwnstream flood path. Failure or misoperation of
the dam could result in the loss of more than a few lives
and excessive economic loss; therefore, Skyline Lake Dam

No. 1 should be classified high hazard.

e. Ownership

The dam is owned by the Skyline Lake Property Owners
Association , Skyline Lake, Ringwood, New Jersey 07456.

f .  Purpose of Dam

The reservoir is used for aesthetics and recreation.

g. Design and Construction History

The application for construction of Skyline Lake
Dam No. 1, including design drawings, was filed on June
29, 1945. The dam was constructed in 1945 and 1946

and was accepted by the State on May 14, 1946.

h. Normal Operational.- Procedures

- 
S 

There is typically no regulation ~f the dam or
reservoir, other than to drain the reservoir every few
years for cleaning.

1.3 Pertinent Data

a. Drainage Area 2.9 sq. mi.

b. D ischarge at Damsite

• Ungated spiliway capacity at

maximum pool elevation 1400 cfs

4 f  3

__________ ___________ _______________________________ 
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c. Elevation (f t . above MSL ) *

• Top dam 272.3

• Spillway crest 268.3

Streambed at centerline of dam 256.3

d. Reservoir

• Length of maximum pool (dam crest) 1700 ft.

• Length of recreation pool

(spiliway crest) 1600 ft.

e. Storage (acre—feet)

• Recreation pool (spil].way crest) 85

• Top of dam 150

f. Reservoir surface (acres)

. Top dam 16

• Spillway crest 12

g. Dam
Type EarthfiU

• Length 210 ft.

• Height 16 ft.

Top width 8 f t .

• Side slopes - upstream 2H: 1V
- downstream 2H:1V

Zoning Impervious earthfill  up-
stream of core and pervious
earthfil l  on downstream side .

Impervious core Steel sheet pile core wall
driven 8 to 10 feet beneath
base of dam.

h. Spi llway -

• . Type Ogee

* A contour map prepared for the dredging of Reservoir
No. 2 , dated Jan . 31, 1978, indicates that 158.3 feet
should be added to the elevations on the design

• drawings to obtain MSL elevations.

- • _ _ _



• Length of weir 50 f t .
• Crest elevation 268.3 ft.

Apron elevation 259.3 ft.

u/S Channel Reservoir

D/S Channel Stone pavement

extending 10 ft.

downstream from
weir.

i. Regulating Outle ts 20 in. diameter
cast iron outlet

pipe .
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SECTION 2 : ENGINEERING DATA

2.1 Design

a. Geologic Conditions

Skyline Lake Dam No. 1 is located in north-central
New Jersey near the eastern border of the New Jersey

Highlands physiographic province. The regional geology

of this province is discussed in Appendix C to this report.

Skyline Lake No. 1 is situated downstream of Skyline

Lake No. 2, just below the confluence of two small streams.

Skyline Lake No. 2 occupies the more easterly stream

valley . Both of the streams entering Skyline Lake No. 1

are presently far too small to have eroded the deep valleys
which they now occupy. The width and depth of the valleys

is primarily a reflection of the erosion by the conti-
nental glaciers which gouged out and scraped off the over-

lying sof t materials to expose the bedrock in much of the
area.

Considering a section across the valley at the dam

site , the Skyline Lake No. 1 occupies a much broader
valley than the upper reservoir. No bedrock is exposed

close to either abutment and the valley walls are less

steep than those on the upstream thm. However, it must

be assumed that because of their proximity, granite

gneiss also underlies this dam and the valley side .slopes .

Overburden in the valley is probably composed of recent
alluvium and glacial tills; however, the construction of

houses with lawns and gardens has altered the original
topography so much that it is d i f f icu l t  to observe. No

indications of the depth to bedrock are available in the

• 
valley bottom beneath the dam.

S 
6

ft 

_ _ _S 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



r - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~~~~~ -~
==---- 

~~~~~~~~~~~ -~-~~~- - ~~
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I

The dam is situated in Seismic Zone 1, indicating
only minor potential damage from distant earthquakes .
However , because of the relative closeness of the seis-
inically active Ramapo Fault and the location of the
reservoir in what appears to be a valley controlled by

the geologic structure, consideration should be given

to an investigation of the seismic stability of the dam.

b. Design Data

The existing and available data regarding the design
of Skyline Lake Dam No. 1 are included in the “ Report
on Dam Application No. 398” filed with the State June
29 , 1945. Two sheets of drawings accompanying this appli-

cation show sections and plans of the embankment and spill-
way. (Plates 2 and 3). Elevations on these drawings

are based on a local datum. Contour maps prepared for

the excavation of Reservoir No. 2 indicates that 158.3

feet should be added to the local datum to obtain elevations
relative to Mean Sea Level. The permit for construction

of the dam was approved on August 2, 1945.

The embankment was designed to have upstream and
downstream slopes of 2 horizontal on 1 vertical . The
available design drawings show a steel sheet pile core

• wall extending along the center line of the embankment
crest and penetrating to elevation 250.3 MSL , or
22 feet below the crest. The section of the dam (Plate

3) indicates that the embankment material downstream
of the core is pervious earthf ill and the emban kment
material upstream is impervious earthfill. This section

also shows riprap extending from the crest 18 feet down
the upstream face of the embankment .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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The spillway was designed as an ogee type structure

located near the center of the dam. The design called
for a sheet pile cutoff extending 10 feet below the bot-
tom of the weir and a masonry apron consisting of stones
one foot in size set in grout , extending 10 feet down-
stream from the toe of the spiliway weir. Concrete wing—
walls were designed to provide 4 feet freeboard above the
weir. The spiliway design flood flow is 295 second— feet
per square mile , based on the 125% Central Jersey Curve
and a drainage area of 2 .9 square miles . Based on this
flow the spillway was specified to be 50 feet long by 4
feet high to provide a one-foot freeboard above the de-
sign flood.

A 20-inch diameter cast iron outlet pipe passes
beneath the base of the embankment approximately 20 feet

east of the spiliway . The outlet pipe valve is housed

in a reinforced concrete chamber with a cast iron manhole

cover . The design plans indicate that the valve chamber
is located at the centerline of the dam.

Specifications for the construction of Skyline Lake
Dams No. 1 and No. 2 were prepared by Newell Harrison,
P.E., Butler , New Jersey . The earthf ill was specified

to be placed in horizontal layers not exceeding 6 inches

in thickness and thorough ly rolled and tamped with heavy
raniners. Specifications were also given for riprap, steel

sheet piling and for concrete preparation and placement.

• 2.2 Construction 
-

Seven dais inspection reports prepared by State engineers
and 16 monthly progress reports prepared by the design
engineer are available . These reports descr ibe the
general construction progress and performance of the dam

8
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following the first filling of the reservoir. Seepage

was observed downstream from the spillway apron and around
the toe of the right wingwall soon after the initial

filling of the reservoir. The seepa ge was not considered
critical and the dam was approved on May 14, 1946 wi th the
provision that the seepage be checked frequently and
reported to the State should it increase .

2.3 Operations

The reservoir is normally uncontrolled. It was

reported that Reservoir No. 2, immediately upstream is

sometimes lowered in antic ipation of a storm.

There are no records of maintenance of the dam, nor
is there any instrumentation.

2.4 Evaluation

-
• a. Availability

Available engineering data for the dam consist of
design plans and sections which include a qualitative
description of the material in the embankment and spec-

ified steel sheet pile size. Specifications for the con-

struction of the dam are also available, as are some
construction reports.

b. Adequacy

The available design and construction data are in-
adequate to evaluate the structural stability of the dam,
since the as—built materials properties are unknown.

c. Validity

Inspection reports prepared during the dam construc-

tion indicate that the dam was constructed generally as
- • shown on the avai lable drawings and in accordance with

~~~~~~~ the specifications.
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SECTION 3: VISUAL INSPECTION

• 3.1 Findings

a. General

Visual inspections of Skyline Lake Dam No. 1 were made
on December 1. and 20, 1978. The level of the reservoir

was approximately 5.7 ft. below the crest of the spiliway
during these inspections

The visual inspections did not reveal any critical

signs of distress in the dam. There is evidence of

erosion of the embankment adjacent to the spiliway wing-
walls exposing the steel sheet pile core wall. In addi-

tion , some cracking and spalling of the concrete spillway
and wing walls were observed .

Detailed inspection was made of the darn, appurtenant

structures , reservoir and downstream channel. Descrip-

tions of the findings of those inspections are suimnarized
in the paragraphs which follow . The check list of visual

inspection items is included in Appendix A. Geologic

and f oundation conditions observed at the time of inspec-
tion are noted in greater detail in Section 2.

b. Dam

The dais was inspected for signs of settlement,

seepage , erosion, cracking and any other evidence of
undesirable behavior which might affect the stability of

the structure .
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The embankment is partly covered with grass, brush

and a few trees up to 1-foot in diameter. A residential
property fence extends over part of the east embankment
and snow was partly obscuring the upstream face of the
dam at the time of the inspection .(Photo 1). No riprap
was observed on the upstream face of the dais.

Erosion of the embankment , to a maximum depth of 1
foot, adjacent to the spillway walls was observed. The
steel sheet pile core wall was partly exposed due to this
erosion (Photo 2). An erosion scar approximately 2
feet deep and 4 feet wide was noted at the downstream
side of the east embankment abutment (right hand side of
Photo 3).

c. Appurtenant Structures

Spiliway

There are five vertical construction joints equally
spaced along the concrete ogee spiliway weir with dis- -

•

cernable separation in all except the ri ght joint . The
center joint has been eroded to 1 inch wide at the crest

and appears to have been filled with asphalt at one time.

Minor leakage was noted near the bottom of the left joint.

Seepage through all but the right joint was indicated
by leaching deposits along the joints.

Some debris and considerable sedirpent were present

on the upstream side of the spillway . The sediments

were 3.5 feet below the spiliway crest at the ends of the

Li 
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weir and 6.2 feet below the crest at the center of the
spiliway (Photo 5) .

A hole was noted in the spillway apron at the Ogee

toe, adjacent to the right wing wall where a 1-foot apron
stone has been dislodged (Photo 6 ) .

There are vertical cracks in the centers of both

concrete wingwalls extending from the top of the walls
to the top of the spillway crest (Photo 7). Both cracks

are open approximately 1/4 inch and spalling has occured
along the crack in the left (east) wingwall.

Outlet Works
The intake to the outlet pipe was submerged dur ing

the inspections and the refore could not be observed.
During the December 1, 1978 inspection the water level
downstream of the dam was about 1 foot above the invert of
the outlet pipe and water was discharging from the outlet
pipe at an estimated rate of 100 to 150 gpm during the

inspection (Photo 3).

The top of the gate valve chamber is located at the

crest of the dam just downstream from the steel sheet

pile core wall (Photo 2). A steel manhole cover on the

valve chamber was locked during the inspection , thus
it was not possible to inspect the outlet gate valve.

d. Reservoir Area -

Reservoir No. 1 is inunediately downstream of Skyline
Lake Dam No. 2. Water was being pumped into Reservoir
No. 1 from Reservoir No. 2 at the time of inspection.

The perimeter of the reservoir has moderately steep

to gentle slopes . Single family residences with grass

I
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and moderately wooded lawns surround the reservoir , and
a heavily wooded island is located in the center of the

lower third of the reservoir (Photo 3 and overview

photo). •

An accumulation of sediments approximately 5 to 8
feet thick was present on the upstream side of the spill-
way .

e. Downstream Channel

The spillway discharges into a natural stream channel
the slopes of which are moderately to heavily wooded

immediately downstream from the dam (Photos 3 and 10).

Houses are located adjacent to the channel just down-

stream from both abutments of the dam. A retaining

wall with a maximum height of about 5 feet is located

on the west bank approximately 35 feet from the edge of
the channel.

A road bridge with an opening 19.2 feet wide by 6.2

feet high is located about 300 feet downstream from the

dam. Downstream from the bridge, the right bank is steep
(lH:lV ) and the left bank is low and level with a playing
field and water tank adjacent to the channel (Photos
9 and 10). In addi tion , several residences approximately
0 • 7 miles downstream in the Borough of Wanaque—Midvale
are at elevations below the maximum flood stage.

: 1
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SECTION 4 OPERATION PROCEDURE S

4.1 Procedures

Normal operation of the reservoi r is to maintain
maximum storage for recreation purposes . The reservoir

is closely affected by operation of Reservoir No. 2
located immediately upstream which is reportedly lowered
when large storms are anticipated.

The 20-inch diameter outlet pipe is operated by a
gate valve located in a valve chamber at the dam crest.
The reservoir is lowered for maintenance of the dam and
reservoir. The reservoir was reportedly cleaned in 1954 ,
1972 or 1973 and 1974. Reservoir No. 1 must be emptied
to a level at or below the intake to the Dam No. 2 outlet
pipe in order to empty Reservoir No. 2.

4.2 Maintenance of Dam

The Skyline Lake Property Owners Association are

responsible for the maintenance of the dam and reservoir.
The reservoir is reportedly chemica lly treated for

P algae and is drained every few years for cleaning. The

only records available regarding maintenance of the dam

arid reservoir are correspondence regarding leakage which
was presumably aggravated by removing the silt from the

• bottom of the, reservoir in 1954.

4.3 Maintenance of Operating Facilities

The outlet works are maintained by the owners. No

records regarding maintenance of operating facilities are
- 

• 

available .
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4 .4  Description of Warning Systems

There is no downstream warning system.

4.5 Evaluation of Operational Adequacy

The operational procedures are in need of improvement.
Maintenance of the dam is poor and there is no instrumenta-
tion. Zn addition, there are few records of the mainte—

nance and operation of the dam.

Regular surveillance of the dam, particularly during
heavy rains and possible floods should be considered.
In addition , implementation of a warning system to alert
downstream inhabitants in time of floods and possible
overtopping of the dam should be planned and implemented.
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SECTION 5: HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features

a. Design

As already stated in Sec ion 1.2, Skyline Lake Dam No. 1
is classified as high hazard and small in size. In accordance
with the Corps of Engineers’ “Recommended Guidelines for
Safety Inspection of Dams ” , the Spiliw ay Design Flood (SDF)
is selected to be the Probable Maximum Flood (PMF) .

Immediately upstream of Skyline Lake No. 1 is Sky-
line Lake No. 2. Data obtained from State files indicate

the drainage basin area is 2.8 square miles for Skyline

Lake No. 2 and 2.9 square miles for Skyline Lake No. 1.
As instructured by the Corps, the PMF, and fractions thereof,

were developed for the 2 .8  square mile basin above Skyline
Lake No. 2. These flows were routed through Skyline Lake

No. 2 and the outflows were used as the total PMF
inflows into Skyline Lake No. 1. The 0.1 square mile

intervening sub—basin was ignored in this analysis .

Elevations wi thin the basin range from about 1150
feet above mean sea level along the perimeter to about
280 feet in the valley floor . Land use pattern within
the watershed consist mainly of forested areas, with only
a minor portion of the basin area being residential

developments. Ab”,ut 0.6 percent of the watershed area
is the surface of Skyline Lake No. 1 and about 1.0
percent of the watershed area is Skyline Lake No. 2.

The drainage basin is delineated on a U.S.G.S.. topo-

graphic map and is presented on Plate D-1, Appendix D.

The hydraulic and hydrologic features of the dam were

• evaluated using criteria set forth in the Corps of
Engineers ’ “Recommended Guidelines for Safety Inspection
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of Dams ” , and additional guidance and criteria provided
by the Philadelphia District, Corps of Engineers . The
Probable Maximum Precipitation (PMP ) was calculated 

- 
-

using Hydrometeorological Report No. 33 and the
Hop Brook reduction factor of 0.80 for misalignment

of the storm. The Probable Maximum Flood (PMF) was

calculated using the Corps ’ computer program HEC-l,
Dam Break Version. In computing the P~~’ the Corps re-

quested -that the SCS triangular unit hydrograph with
curvilinear transformation be used. The computer program
was used to calculate this unit hydrograph from the
basin lag. A lag time of 1.0 hour was calculated for the

basin and used in the program.

An initial infiltration loss of 1.0 inch and a final
infiltration loss rate of 0.10 inch per hour were used
in the HEC-1 program to give the rainfall excess. Using

the excess rainfall and the unit hydrograph, the program
computed the peak discharges of the 15 percent, 25 percent,

50 percent and 100 percent PMF. These discharges are

approximately 1,580 cfs, 2,640 cfs, 5,270 cfs and 10,540

cfs, respectively.

The various percentages of the PMF infl ow hydrogr aph
were routed through Skyline Lake No. 2 assuming the dam

does not breach. The routings were made using the
Modified Puls Method by the HEC-1 program. The peak

outflow discharges of the 15 percent , 25 percent, 50
percent , and 100 percent PMF were. calculated to be
approximately 1,470 cfs, 2,550 cfs, 5,170 cfs , and 10,430
cfs. The flood routings indicate that all floods greater

than about 10 percent of the PMF will overtop the dam.
A plot of percent PMF versus peak outflow discharge

is presented as Plate D-2 in Appendix D.
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The various percentages of the PMF outflow discharges
from Skyline Lake No. 2 were routed through Skyline Lake

No. 1, which is immediately downstream, using the Modified

Puls Method by the HEC-l program. The 15 percent, 25

percent , 50 percent , and 100 percent PMF peak outflow
discharges from Skyline Lake Darn No. 1 were calculated to be
approximately 1,320 cfs, 2480 cfs, 5,110 cfs , and 10, 350
cfs. These flood routings indicate that all floods greater
than about 15 percent of the PMF will overtop Skyline
Lak e Dam No. 1 if Skyline Lake Dam No. 2 does not fai l .
A plot of percent PMF versus peak outflow discharge from
Skyli~-w Lak e Darn No. 1 is presented as Plate D-5 in
Appendix D.

Because the spiliways for both Skyline Lake Dam No. 2

and Skyline Lake Dam Nc. 1 cannot pass one-half the PMF ,

the various percentage non-breach PMF flows were routed
0.5 miles downstream through two successive reaches to
the Borough of Wanaque-Midvale. A second set of flood

routings using the same PMF ’ s were routed through both
reservoirs and downstream using the assumption that

both dams would breach. These routings were made in

order to assess the degree of increased flood hazard

caused by breaching due to an inadequate spiliway . For

the downstream channel routings estimates of channel

shapes, slopes and roughnesses were made based on condi-
tions observed in the field and on U . S . G . S .  topographic
maps . The locations of the cross-sections used in the
channel routings are shown on page D-7 , Appendix ID .

Estimates of stage-spillway and overtop discharge
curves, reservoir stage-storage curves, and dam breach
parameters were used to route the various floods through

the two reservoirs . Assumptions and data used in these

estimates are described, for each darn, in the following
0 

paragraphs.
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Skyline Lake No. 2

The spillway and overtop discharge rating curve
used in the flood routing through Skyline Lake No. 2
was calculated using the weir equation and assuming free

overflow across the whole length of the darn and spill-
way . The spiliway is a broad-crested weir and has an
estimated discharge coefficient of 2.6. The dam crest

is a broad-crested weir with heavy overgrowth, and

has an estimated discharge coefficient of 2 . 6 .  The
reservoir stage-storage curve was determined from U. S.
Geological Survey 7.5 - minute topographic maps and
contour maps of proposed excavation of the lake that were
obtained from the owner. At the time of the field inspec-

tion a significant portion of the proposed excavation
was complete and, therefore, in this analysis the ultimate

proposed lake topography was assumed. This stage-storage

curve was extended above the dam crest to include surcharge
storage during peak discharges . In the reservoir
routing computations possible discharges through the outlet

works wete excluded because their capacity is small

compared to the PMF and because of the possibility that
the outlet valve may be closed. The stage-storage and the

spillway and overtop stage-discharge curves for Skyline
Lak e Dam No. 2 are presented in Appendix D as Plates
D— 3 and D—4 , respectively.

The breach parameters used in the NEC-i analysis for

Skyline Lake No. 2 are: the breach is rectangular in

shape , 180 feet long, will extend to the original

reservoir floor elevation (260 ft), will begin breaching
when the dam is first overtopped , and will develop to

its maximum size in 3.0 hours. The peak outflow from

Skyline Lake No. 2 for the 15 percent , 25 percent , 5C percent ,
and 100 percent PMF, assuming failure , were calculated

• to be approximately 2,620 cfs, 4,020 cfs, 6,580 cfs ,

and 10, 750 cfs,  respectively .

19

- 5 -- — 5- - - . — - S  - p

•5 4•

- ~~~~~ 5-- -- 
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-



—-5--- - --5- - 5---5------ - 5 -- 5---- .---5- -5-- . — - - 5 - - - 
~~~~~~— -~~- 

Skyline Lake Dam No. 1

The spillway and overtop stage-discharge rating curve
used in the flood routings through Skyline Lake No. 1
was calculated using the weir equation and assuming free

overflow across the whole length of the darn and spiliway.
The spillway has an ogee cross-section and from data

in the State files has a calculated discharge coeffi-

cient of 3.5. The darn crest is a broad crested weir

with heavy overgrowth and has an estimated discharge

coefficient of 2.6. The reservoir stage-storage curve was

estimated from U. S. Geological Survey 7.5 - minute
topographic maps. This stage—storage curve was extended

above the dam crest to include surcharge storage during

peak flood discharges . In the reservoir routing compu-

tations possible discharges through the outlet works were

excluded because their capacity is small compared to the
PMF and because of the possibility that the outlet valves

may be closed. The stage-storage and the spiliway and

overtop stage-discharge curves for Skyline Lake Darn No. 1
are presented in Appendix D as Plates D—6 and D—7 , respecti-

vely.

The breach parameters used in the HEC-l analysis for

Skyline Lake No. 1 are: the breach is rectangular in

shape, 160 feet long, will extend to the approximate

original reservoir floor elevation (259.3’), will begin

breaching when the dam is first overtopped , and will
develop to its maximum size in 1 hour . The peak outflow
from Skyline Lake No. 1 for the 15 percent , 25 percent 50
percent and 100 percent PMF assuming failure, were cal-
culated to be approximately 4,570 cfs, 5,910 cfs, 6,550

cfs , and 10,610 cfs, respectively .

0
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The above described analyses resulted in the flooding

characteristics at the Borough of Wanaque-Midvale that

are summarized in the following tabulation.

No Breaching 15% PMF 25% PMF 50% PMF 100% PMF

Peak Discharge, cfs  1,305 2,450 5,080 10,240
Peak Flow Depth, ft. 5.8 7.1 9.1 11.5
Peak Flow Width, ft. 135 185 265 400
Peak F low Velocity, fps 4.4 4.9 5.3 5.9

Breaching

Peak Discharge, cfs 4,490 5,840 6,410 10,560

Peak Flow Depth, ft. 8.7 9.5 9.8 11.6

Peak Flow Width, f t .  250 280 290 405
Peak Flow Velocity,  fps 5.2 5.5 5.6 5.9

The reservoir drain intake for Skyline Lake No. 1 is

at the floor of the lake near the dam and is 20 inches in

diameter. Using the orifice flow equation, and assuming

no tailwater and no inflows into the lake, the time re-

quired to drain the reservoir from a spillway full

condition was calculated to be a little over 40 hours.

b. Experience Data

Records of lake levels are not maintained for this

site. The reservoir is operated to maintain maximum

water levels for aesthetic and recreational purposes .

c. Visual Observations

The perimeter of the reservoir has generally x~~derate1y

steep slopes with local , gently sloping are as . The adja-
cent area is heavily wooded and populated with single

0
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- - family residences.

A st illing basin is located immediately downstream of
Skyline Lake Dam No. 1 and a bridge and playground are
located approximately 300 and 500 feet downstream,
respectively . The banks of the flood plain are moderately
steep immediately downstream from the dam. The flood

plain becomes wider and the banks less steep farther down-
stream from the dam.

d. Overtopping Potential

As indicatec in Section 5.1-a, the spillway can pass
c,nly 15 percent of the PMF assuming the upstream No. 2
darn does not fail. However, the upstream dam could fail
due to overtopping and cause overtopping and failure of
the No. 1 dam . This would result in a significantly
larger flood downstream during the more frequent floods ,
such as the 15 and 25 percent PMF , and a significantly
higher hazard to several residences in the Borough of

Wan ague—Midvale that are near the stream banks and at
elevations below the maximum flood sta.ge . Thus , in ac-
cordance with the Corps ’ guidelines , the spiliway for
Skyline Lake Dam No. 1 is classified as seriously in-

adequate.

0
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SECT ION 6: S’X’RUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

At the time of the inspection the darn did not
exhibit any significant signs of distress. Some
cracking and spalling at the spillway weir and concrete
wing walls and minor erosion of the embankments were
observed. These factors are not presently severe enough
to significantly affect the structural strength or sta-

bility of the dam, but could jeopardize the integrity of
the structure if left unchecked .

The outlet works appear to be in satisfactory condi-
tion based on visual observations .

b. Design and Construction Data

The -available design and construction data are in-
adequate to evaluate the structural stability, since little
is known of design criteria, construction methods or

is-built material properties.

c. Operating Records

• There is no instrumentation of the darn. The reservoir

is essentially uncontrolled except for occasional draining

of the reservoir for repairs to the dam and reservoir.
Records of reservoir levels and water withdrawals are not

available.

d. Post-Construction Changes

• 0 
- 

- o Earthf ill was placed on both banks of the downstream

_________  _ _ _ _ _  _ _ _ _  
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channel between the dam and bridge shortly af ter
• construction to prevent seepage which had been observed

along the toe of the western embankment. However,

the seepage then reappeared at the edge of the fill along
the channel. In 1946 the State recommended that a clay
b lanket should be placed ups tream of the dam to eliminate
the leakage; however, no further correspondence regarding
this subject is available and it is not known whether the
blanket was installed.

e. Seismic Stability

The darn is located in Seismic Zone 1, in which it may
generally be assumed that there is no hazard from earth-
quakes , provided static stability conditions are satis-
factory and conventional safety margins exist. However,
as pointed out in Section 2.1-a, the dam is close to the
seismically active Ramapo faul t, and the valley in wflich
the darn is located may be structurally controlled.
Data are insufficient at this time to assess seismic
stability should a significant earthquake occur in the
vicinity of the dam.

I

S ,
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SECTION 7: ASSESSMENT, RECOMMENDATIONS,

PROPOSED REME D IAL MEASURES

7.1 Dam Assessment

a. Safety

The safety of Skyline Lake Dam No. 1 is in question
because the present spiliway can pass only about 15%

of the Probable Maximum Flood and is classified as seriously
inadequate.

The structural stability of Skyline Lake Dam No. 1
cannot be quantitatively analyzed due to lack of available

data. The visual inspection indicates that the darn is in

fair condition. There is evidence of erosion of the

embankment adjacent to the spiliway wing walls exposing
the steel sheet pile core wall. In addition, there is
cracking and spalling of the concrete spillway and wing-
walls.

b. Adequacy of Information

The information and data obtained are not adequate
to perform a comprehensive , definitive evaluation of the
dam’s structural stability because of lack of data re-
garding as-built conditions and physical properties of
the darn and foundation materials.

c. Urgency -

The deficiencies revealed by the visual inspection -:

do not appear to be critical; however, they could imperi l
the integrity of the structure if left unchecked. There-

fore , it is recommended that the owners perform the
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remedial measures discussed below , the most urgent of
which should be done as soon as possible.

d. Necessity for Additional Data/Evaluation

At the present time there is insufficient information S

available to fully evaluate the structural stability of
the darn . The Corps of Engineers Guidelines require
that , in general, seepage and stability ana lyses should
be on record for all dams in the high hazard category. There

is presently no information about the as-built properties

of the embankment . In addition , seepage at the toe
of the dam has been previously noted by others. There-

fore , a program of borings and laboratory tests should
be performed to con-firm the properties of the as-built
embankment materials . Pjezometers should also be installed

to establish internal water levels in the downstream slope.

Thes e data should be evaluated by an experienced geo—
technical engineer. The piezometers should be permanent and
read periodically. The field investigation should begin

in the ne ar future and the evaluation performed soon
after completion of the field work and testing. In
addition, the dam should be surveyed in the near future
to confirm the as-built geometry of the dam.

The hydrologic analysis indicates that the spillway
is serious ly inadequate . Therefore , more sophisticated
and detailed hydrologic and hydraulic analyses should be
made soon. From this, a positive action program of cor-
rective measures should be developed and implemented as
necessary .

Although the darn is located in Seismic Zone 1, it is

situated in a valley which was possibly formed as the
result of faulting and is in close proximity to the

seismically active Ramapo Fault. Therefore , the potential

,~~ 
seismicity at the dam site and its effect on the stability

P
., 

1 ~~~
— -

. of the dam should be investigated .

26

- - - 5- p
S 

-
- -‘-4 - -

5 , ,  - - -• • -‘.5~~-~~. ..
.• - 

-.
- F

- - 
S 

- - - — -
- -- 5.—— —~_•- 5--- 

5 - . - -  
-



7.2 Remedial Measures

a. Recommendations

It is recommended that the following remedial measures
be preformed as soon as possible:

1. The hole at the right downstream toe of the
spillway should be filled to avoid further erosion.

2. The cracks and spalling in the spiliway and
concrete wing walls should be repaired.

b. Operation and Maintenance Procedures S

A program of inspections of the dam during and after
critical floods and annually should be initiated by the
owners , utilizing the standard visual checklist in this
report . Timely corrective action should be taken as
necessary.

A permanent record should be kept of all maintenance
and operating even ts of the darn and reservoir.

AU. brush and smal l trees should be removed from the
embankment soon in order to faci litate inspection of the
embankment , permit embankment restoration , and prevent
root damage and possible piping problems . Clearing of
the downs tream face should continue as standard mainten-
ance procedur~i.

A warning system coordinated with a warning system
for Skyline Lake Dam No. 2 should be established whereby

downstream inhabitants can be notified and evacuated in
the event of possible darn failure . 

-
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APPEND IX B

PHOTOGRAPHS

(Note: All photographs were taken on Dec. 1, 1978)
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Photo 1 View along darn crest looking west
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Photo 2 View of left (east) spiliway abutment
lookin g upstream
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Photo 3 View of l e f t  abutment looking upstream

Photo 4 View of
construction joint in
center of downstream
face of spiliway
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Photo 5 View of spillway crest looking west
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Photo 6 View of eroded pocket between spiliway toe

and apron , adjacent to right wing wall
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Photo 8 View of reservoir looking upstream from dam
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Photo 10 View looking downstream from bridge
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APPENDIX C

REGIONAL GEOLOGY - HIGHLANDS
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REGIONAL GEOLOGY - HIGHLAN DS PROVINCE

Physiography -

The New Jersey Highlands extend northeast—southwest
across the state from the New York border to the Dela-
ware River. Included in the province are the northwest
portions of Bunterdon, Passaic and Morri s Coun ties and the
southeastern portions of Warren and Sussex Counties . This
province lies between the Appalachian Ridge and Valley
Province to the northwest and the Piedmont Lowlands Province
to the southeast (See Figure C-i) and is part of the larger
New England Physiographic Province.

The Highlands are characterized by rounded and flat—
topped northeast-southwest ridges and moun tains up to
1,400 feet high separated by narrow valleys. The orien-

tation of the valleys is usually , but not always, controlled
by the underlying geologic structure .

Bedrock

Bedrock of the region is predominently Precambri an
gneisses , schists and metasediments . Some sedimentary
rocks , typically sandstones , shales and conglomerate have
been infolded and infaulted into the valley bottoms .

The regional geologic structure re’flects the very
old age of bedrock . A number of regional faults cross the
area in a northeas t—southwest direction . The Ramapo
Fault scarp , forming the eastern border of the province ,

is more than 30 miles long. Faults also control many of the

river valley orien tations.
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Mountain crests slope uniformly from northwest to
southwest, a direct result of the fact that the entire
area was once part of the now dissected Schooley penep lain.

Overburden

Much of the province was covered by the Pleistocene
age Wisconsin glacier. The glacier stripped most of the
existing overburden and weathered rock and uncovered the
numerous hard bedrock knobs and ridges seen throughout
the province. Most of the side—slopes in the area
are covered with heavy boulder tills (ground moraine) ,

while glacial outwash and recent alluvium cover the
valleys . South of the terminal moraine extending from
Morristown to Belvidere, scattered renuiants of earlier
stages of glaciation (Illinoian and Kansan ) have deposited

ground moraine (glacial tills) over the bedrock. In -

the valleys and over some of the ground moraine , recent
and glacio-fluvial alluviums have been deposited.
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APPENDIX D

-
S HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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- - urea of the $ta,.~ Water Policy Ctsmmliakn ani ‘hau no e)’.anhieI In r4ant and ap il~ation~’ na
approted rhail be made e~c~ ’t w ith written ctuiSes.t of the Comsttiasioa. The Cu ..Ls~1tm how.
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~~er , reer~e’ the TIY~It to rec~tiiro such eh.,i~~.:-i or n~ .iU!ratlntta in the p!.~ is and s~ecI~!c ffons
~e 11 r.rec~~nt~~. n:d fa rthcr r.~ ereti th~ right to r.t-’pcwl or rcu’~. thj p.~ lTht

f - - 
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- REPORT ON DM~ APPLICATION 
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- - 
- ,  -

- — • ‘.5 —
State of Mw Zenq 5 . Is -Ceatk rt: I - 1  .~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~ 51 -

Thu a~pUcatlon .f-~~ mituhitian Conptay. I. S. ~in.tos, Prsaideat1 22 Test- &‘~:. sttee t. P0w York City - I 
•

f!~i - Jufl, 9, 1~i.5 for apprmsl ~ plans and f or a perusit to earatruot a darn
Lowu ga L~jItns lake ~~~g ‘1) near 

- 
lanaqu. . :.  3heg~.art Ircak

fributary to - 
~anIq.. liwer •~~I ~~~~ 

~ PI.aat~ Couaty~ Xe~v Jersey.

has h.’ n ez.r.iInod b, C..rj. P. Sban’clla, 3ydra alle .‘- —~ .‘—
- 

~~~~~~~~ Engineer.
- I - PRINCIPAL FEATURES 

-~ - - - - I — -
Loratfon ~~~~~~~~~ ~~~ I ;

:~ 
- - ~~~~ Imiected 7~’~!74~5 . GJ.S.

PurTv’., cit dani Feil !.tste Ve’a1~~~eot Length .f dam 
- 160 

- 

feet

f Drafoagit s area ‘.9 - eq. ml. 
- 
- :  Elea-ation of 1kw line 110.0 aeaana .t dtt~~r - 

I
-I - - - - -  - - - - :

Ares of 14e ~~t 
- 

- 
acres - 

~~~~~~~~~ of take ~~ Mip~ gate.
Type .f dm  Zsrth till. t..t abu t piling eon Top width S - - feet

c-aIX. - 
I - - - - - . I , - -

, 
- -

Upst,c m IZ J;~ ‘te
l
l ~~- 

- ~. ~: 
Downstream slope 2 ts I

Fo,ndi-tf.-n material 
- ~sn.1 I gravel with blue clay MaL height 16.0 foot

Ty —. ef ?~~1l~. -
~y Coner.14 Cfee overflow 

- 
- - - 

Length of epiltway 5~ feet

3Loc. he.~l on i.piflwsy ~.Q feet for l.O’tne,—h,at ’d bel.w top ot dan .n.2 core wall
8plflwar rapacity ~)5 sec. ft.— 312 

- 
see. ft. per eq. ml.

S.tjma’t-il marimum ~~~~ 595 - . - I I 

~t. ~~~ sq. ml. (l ’5~ Central ?.ra.y Curr .1

Outlets other than ‘plltc-ay !0.thob blocott pip. to left of eplllway

Drawing, lUed ifiily 31. lC~5 by I. ’,ll C. !arri.es . !sgtseer. lail•r. I. 1.

ft baa been found that the sIte for the dam La suitable and the plan. adequate to ensurethe crsnstrvctlnn of a structure which will not be a menace to life or property. It Is thereforerseocmended that the plan, be approved and that a peinfit be irnsed. subject, however, to thefollowing terms and rnndltiona:.... 
~. :~~ . - , .. _.. .h .~ ~~~~~~~~~~~~~~~ 

- 
~~~. - - - -I -I

I. That thi . permit duet’ not itre any pr”~serty right.. either in real estate or material,nor any exclusive rrltflt-res ; neither doe s It authorise m i ’  Inj ury to prh-ale property nor In.raidot, of private rights, nor any Infrin~emcnt of F..lerat. State or local laws or regulation., nordoets ft waive the obtaining of Federal use~~, when P emary. I~ - - 
-
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* ~
‘ DAM APPLICATION No. 3~f

- 
- APPLICATION FOR PERMIT FOR CONSTRUCTION (z3- 7z)

I - 
~~~~~~~~~ 

- -

~ 

-
. 

OR REPAIR OF DM1 - I - 
‘I’ ~~~IIS 

• •i 
- ~I 
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-
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~~~t~~•rA~~~ C~~~iS CO. N Je

/çt.vi*~s, ,3.?,.5 3  lb 
19 -i S

To the !~ew Jer.ev Stair %Vae.r Pulse-v Corn mt’siun —

C’Cnrirmen —

In compliance with the pruvisitins of Title ~S. Chapter 4, ~e,ied Statutes 
~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ SN,. , ...,t ~~ -. .st O*1I~~~ .1 p N.,- S”1P15 151 N.5i I~ a- .5 .5I~~5~IhS 51511 ShO i~ ~~ —~~ — *

h.- r h ~ tntkri up i ,i~,~ fai r thi ’ ap~Ir~.vtI of ilrawin .~ and f i r  tlw h.itance of a permit to
~~~~~~~~~ ;c~s-r .~ clam kna tu n a. ~~~1L.a .~~~a ~~~~~~~~~ - - I - os0.-~~., ~~ 4..- I 

C ounty, New Jersey.

at a ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~rca.
III- .. i•• b. iI . S-v .1 .ls~,. I--. —--p1.. .1 s,.5$5 .-55.5f .5 5 5 ~~l kssj.a, ., .•$*~~~ ,a.d ks..,, .

bir thr PUrrt I51( ~~ ~~~~~~~~~~ IS. 

~~ sr.ia:icc- ic hh the f, tt,~i-~-s. inf.’rtu atia’si ant i with t h e  cs.mpktc- sp~~-iik eticirie and
.lra~ni:ige tI:~! u irk ski. ap;1k-ath.n and made part hcrci.f, a. fsaI!nws: 

- ~I
I -

- .. : 
at lake ..., 
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3g .. . le,it 
-- 

An.. .4 a~~r? q.etai e appi~~1t .2.y ~!._ acres
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